


















































































































Region Turning	point	(day) Final	infections Day	of	95%	prediction
Wuhan	city 28.51 48,530	(41,360–95,450) 45.47	(38.14–69.79)
Hubei	Province 27.27 64,640	(59,240–79,880) 42.85	(38.19–52.60)
Entire	China 26.54 77,990	(72,980–88,880) 42.62	(38.80–49.34)
China	excl.	Hubei 22.93 13,660	(11,810–16,070) 37.07	(35.72–38.83)
Our	model	also	suggests	that	the	spreading	dynamics	follow	a	typical	S-shaped	logistic	curve.	This	means	that
there	is	a	turning	point	when	the	rate	of	infection	has	reached	its	peak.	Transmission	accelerates	when
approaching	the	turning	point,	then	decelerates	after	the	turning	point.	Our	model	indicates	a	turning	point
around	the	4th	to	the	5th	of	February	(Figs.	1	&	2).	The	duration	of	the	outbreak,	for	reaching	95%	of	the	final
predicted	number	of	infection	from	10	January,	was	estimated	to	last	46	days	in	Wuhan	city,	43	days	in	Hubei
and	the	whole	of	China,	and	37	days	when	Hubei	was	excluded	(Table	1);	it	was	estimated	the	outbreak	would
subside	at	the	end	of	February	in	China.
Discussions
Our	model	assumed	an	infinite	size	of	a	susceptible	population	trivially	affected	by	infection,	recovery	and
control.	This	makes	our	model	different	from	the	traditional	SIR	or	SEIR	epidemiological	models,	where	the	rise	of
infection	cases	is	due	to	the	large	susceptible	population,	while	the	decline	of	infection	cases	is	due	to	the
depletion	of	the	susceptible	population.	Such	typical	pattern	of	epidemiological	models	is	obviously	unsuitable
for	the	spread	of	COVID-19	in	China	with	susceptible	populations	of	such	massive	size	(e.g.,	> 11	million
residents	in	Wuhan	alone	and	~ 60	million	residents	in	Hubei).	Epidemiological	models	could	be	more	suitable
for	modelling	the	spread	of	COVID-19	among	the	3,400	passengers	and	crew	members	on	the	Diamond	Princess
cruise	ship	currently	docked	in	Japan’s	Yokohama	harbour	for	quarantine.
Our	simple	model	captured	the	dynamic	nature	of	the	infection	rate,	which	can	be	adjusted	flexibly	according	to
updated	data.	This	allows	us	to	predict	short-term	spreading	dynamics	with	accuracy,	which	is	essential	for	the
live	monitoring	of	the	epidemic.	According	to	the	time	dependency	of	the	infection	rate,	we	could	also	assess	the
effectiveness	of	implemented	control	measures	and	provide	modelling	support	to	adjust	any	public	health
measures.	Our	results	showed	three	stages	of	the	COVID-19	spreading:	(1)	the	early	stage	with	no	clear	dynamic
patterns,	due	largely	to	lack	of	awareness	and	diagnostic	capability;	(2)	from	27	January	to	2	February	there
were	nationwide	control	measures	but	with	no	clear	effect	on	the	control	of	the	disease	in	Wuhan	city;	(3)	since
2	February	another	coordinated	nationwide	control	measure	was	implemented,	with	the	clear	effects	of
containing	the	spread	of	the	virus,	decelerating	and	eventually	reducing	the	epidemic.	Lessons	learnt	from	these
nationwide	control	measures	applied	after	2	February	should	be	communicated	to	the	WHO,	to	help	contain	the
spread	of	COVID-19	worldwide.
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Figure	1
The	time-dependent	infection	rate	of	COVID-19.	Points	show	data	reported	by	the	National	Health	Commission	of
China	and	the	Health	Commission	of	Hubei	Province.	Red	lines	and	blue	lines	are	from	the	regression	of	the	data
from	27-Jan	to	2-Feb	and	from	3-Feb	to	10-Feb,	respectively.	Green	line	represents	the	regression	of	13-Feb	to
18-Feb.	Shadow	belts	indicate	95%	confidence	intervals.	Open	circles	are	the	data	before	10-Feb.	Black	crosses
represent	after	predictions	(the	data	from	12-Feb	to	14-Feb	include	clinical	diagnoses,	instead	of	nucleic	acid
detection	alone,	where	blue	circles	represent	data	excluding	clinical	diagnoses).	Red	triangles	indicate	predicted
turning	points.
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Figure	2
The	predicted	dynamics	of	COVID-19	infection	over	time.	Solid	lines	represent	the	predictions	based	on	the
models	fitted	to	the	data	from	3-Jan	to	10-Jan,	while	dashed	lines	represent	revised	predictions	due	to	the
change	of	diagnostic	method	from	12-Feb.	Shadow	belts	represent	a	95%	confidence	interval.	Black	and	red
points	represent	the	data	before	10	February	(for	model	fitting),	while	blue	and	pink	points	represent	the	data
afterwards.	Red	triangles	indicate	predicted	turning	points.
